Nonsense-mediated mRNA decay in mammalian cells involves decapping, deadenylating, and exonucleolytic activities.
Nonsense-mediated mRNA decay (NMD) is a mechanism by which cells recognize and degrade mRNAs that prematurely terminate translation. To date, the polarity and enzymology of NMD in mammalian cells is unknown. We show here that downregulating the Dcp2 decapping protein or the PM/Scl100 component of the exosome (1) significantly increases the abundance of steady-state nonsense-containing but not nonsense-free mRNAs, and (2) significantly slows the decay rate of transiently induced nonsense-containing but not nonsense-free mRNA. Downregulating poly(A) ribonuclease (PARN) also increases the abundance of nonsense-containing mRNAs. Furthermore, NMD factors Upf1, Upf2, and Upf3X coimmunopurify with the decapping enzyme Dcp2, the putative 5'-->3' exonuclease Rat1, the proven 5'-->3' exonuclease Xrn1, exosomal components PM/Scl100, Rrp4, and Rrp41, and PARN. From these and other data, we conclude that NMD in mammalian cells degrades mRNAs from both 5' and 3' ends by recruiting decapping and 5'-->3' exonuclease activities as well as deadenylating and 3'-->5' exonuclease activities.